Differential responsiveness of the pituitary-thyroid axis to thyrotropin-releasing hormone in mouse lines selected to differ in central nervous system sensitivity to ethanol.
Long-sleep (LS) and short-sleep (SS) mice are genetic lines that differ in central nervous system sensitivity to ethanol. The possible role of TRH in mediating the difference in the thyroid status between these two lines was investigated. An increase in TRH gene expression in the paraventricular nucleus and TRH peptide levels in the hypothalamus between postnatal days 8-14 in both SS and LS mice coincided with increased circulating levels of thyroxine during this critical period of central nervous system development. No significant differences in TRH biosynthesis were observed between LS and SS mice during this time. Exogenous administration of TRH to LS and SS mice on day 8, when endogenous serum thyroxine levels were equivalent, resulted in a greater increase in serum thyroxine in SS mice (150%) than LS mice (51%). The differential response to the TRH stimulation test was also present on day 14 (SS, 43%; LS, 18%). The differential responsiveness of the pituitary-thyroid axis to exogenous TRH paralleled the differential increase in endogenous serum thyroxine observed between day 8 and 14 in these mice. Administration of TRH to day 20 and adult (60 days) LS and SS mice resulted in nearly equivalent (approximately 75%) increases in free thyroxine serum levels, yet the magnitude of thyroxine release was 50% greater in SS mice, due perhaps to between-line differences within the thyroid glands. It is unlikely that dissimilar endogenous levels of TRH account for the intrinsic difference in the thyroid status in LS and SS mice. Instead, the increased pituitary-thyroid responsiveness to TRH in SS mice during the second postnatal week may translate into increased functional capacity of the thyroid gland in adult SS relative to LS mice.